Kinetic analysis of UDP-glucuronosyltransferase in bilirubin conjugation by encapsulated hepatocytes for transplantation into Gunn rats.
Kinetic analysis of the enzyme UDP-glucuronosyltransferase (UDPGT), responsible for the conjugation of bilirubin, suggests that it is a multisubunit enzyme in which there is cooperative binding of the substrate to the subunits. The binding of bilirubin to UDPGT shows positive cooperativity with an apparent Hill coefficient of 2.9. The binding of UDP-glucuronic acid (UDPGA) exhibits kinetics with mixed cooperativity with an apparent Hill coefficient of 4.028. Homogenized rat hepatocytes, intact hepatocytes, and hepatocytes encapsulated in alginate-polylysine-alginate artificial cells, when incubated with bilirubin (1.6 mM) and UDPGA (20 mM), can form monoconjugated and diconjugated bilirubin. However, the presence of the artificial membrane offers some mass transfer resistance. The intraperitoneal transplantation into the Gunn rat of free and microencapsulated Wistar rat hepatocytes shows that both are equally effective in lowering the serum bilirubin. Thus, the membrane did not contribute to a lowering of efficacy after transplantation.